PCT 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




_ ___ -.—...auuiuu OUICSU ^Qj^ 

| (51) International Patent Classification 7 : ■ I 1 ~ RCAn v FCT 3 

A61L 15/62 



Al 



(11) International Publication Number: 
(43) International Publication Date: 



I (21) International Application Number: PCT/US99/3 1 28 1 

| (22) International Filing Date: 29 December 1999 (29.12.99) 



(30) Priority Data: 
60/1 14,213 



29 December 1 998 (29. 1 2.98) US 



[ (71) Applicant: KIMBERLY-CLARK WORLDWIDE INC 
[US/US]; 401 North Lake Street, Neenah. WI 54956 (X? 

I (72) Inventors: POMPLUN, William, S.; 928 Seven Lakes Drive 
I West End, NC 27376 (US). KERINS, John E^529 Rif™£ 

Road. Neenah, WI 54956 (US). *' 529 R,ford 

| (74) Agents: GREEN, Theodore, M.; Jones & Askew, LLP, 2400 



WO 00/38750 

6 July 2000(06.07.00) 



(81) ^^Stetes: AE, AL, AM, AT, AU, AZ, BA, BB. BG. 
=r J? \i CA ' CH > CN ' CR. CU, CZ, DE. DK. DM FF 

KE, KG, KP, KR, KZ, LC, LK, LR. LS LT LI I r v u . 
MD, MG, MK, MN, MW, MX NO hL PL W Rri ™ 
SD. SE, SG, SI, SK, SL, TJ, TM . TR TT ^S'va ' nr 
X ^,VN, YU, ZA, ZW. ARIPO ^tem'(S CM A 

ch cy de r£ «' S' £ !), J* ropean (at. BE, 

inl, FT, SE), OAPI patent (BF, BJ, CF CG n rM r a 
ON, GW, ML, MR, NE, SK. TO, TC) ' ' 

Published 

Wirt international search report. 

Before the expiration of the time limit for amending the 
Be republished in the £j£ 



(54) Title: lON-TKIGOEK POLYMER COATINGS ON WATER-S ENSITTVE POLYMER FILMS 
(57) Abstract 

I when 
and is exposed to bodily fluids. The coating uS tetZwXJZ ^^5^ * tow^L^S 

Ac structural integrity of the composition. When tl^SI?^^ T' ^ water -«™tfve substrate, maintatatag 
«f a tod«. both the water-sensitive substrate layer anT^^ttSL^ e^S? Vohlme K of r - as in the hydmulK 

1 smali P'ecw- ■ '°n-<ngger polymer coating layer mechanically weaken and break apart into 



Best Available Copy 



FOR THE PURPOSES OP INFORMATION ONLY 
Codes used to identify States party to the PCT on the front pages of pamphlets publishing intend applications under the 



AL 


Albania 


AM 


Armenia 


AT 


Austria 


AU 


Australia 


AZ 


Azerbaijan 


BA 


Bosnia and Herzegovina 


BB 




BE 


Belgium 


BF 


Burkina Faso 


BG 


Bulgaria 


BJ 


Benin 


BR 


Brazil 


BY 


Belarus 


CA 




CF 


Central African Republic 


CG 


Congo 


CH 


Switzerland 


ci 


Cote d 'I voire 


CM 


Cameroon 


CN 


China 


cu 


Cuba 


cz 


Czech Republic 


DE 


Germany 


DK 


Denmark 


EE 


Estonia 



PCT. 



FI 

FR 

GA 

GB 

GE 

GH 

GN 

GR 

HU 

IE 

IL 

15 

IT 

JP 

KE 

KG 

KP 

KR 

KZ 

LC 

U 

LK 

LR 



Spain 
Finland 
France 
Gabon 

United Kingdom 

Georgia 

Ghana 

Guinea 

Greece 

Hungary 

Ireland 

Israel 

Iceland 

hah/ 

Japan 

Kenya 

Kyrgyzstan 
Democratic People'i 
Republic of Korea 
Republic of Korea 
Kazskstan 
Saint Lucia 
Liechtenstein 
Sri Lanka 
Liberia 



LS 
LT 
LU 
LV 
MC 
MD 
MG 
MK 

ML 

MN 

MR 

MW 

MX 

NE 

NL 

NO 

NZ 

PL 

PT 

RO 

RU 

SD 

SE 

5G 



Lesotho 

Luxembourg 

Latvia 

Monaco 

Republic of Moldova 

Madagascar 

The former Yugoslav 

Republic of Macedonia 

Mali 

Mongolia 

Mauritania 

Malawi 

Mexico 

Niger 

Netherlands 

Norway 

New Zealand 

Poland 

Portugal 

Romania 

Russian Federation 

Sudan 

Sweden 

Singapore 



SI 


Slovenia 


SK 


Slovakia 


SN 


Senega] 


sz 


Swaziland 


TO 


Chad 


TG 


Togo 


TJ 


Tajikistan 


TM 


Turfanemstsn 


TR 


Turkey 


TT 


Trinidad and Tobago 


UA 


Ukraine 


UG 


Uganda 


US 


United States of America 


uz 


Uzbekistan 


VN 


Viet Nam 


YU 


Yugoslavia 


ZW 


Zimbabwe 



WO 00738750 



PCT/US99/3I281 



ION-TRIGGER POLYMER COATINGS ON WATER-SENSITIVE POLYMER FILMS 

CROSS-REFERENCE TO RELATED APPLICATION 

This application claims priority to U.S. Provisional 
Patent Apphcation Serial No. 60/1 14,213, filed December 29 1998 

HELD OF THE INVENTION 

The present invention relates to polymer compositions 
that are water stable on one surface and water-sensitive on the 
opposing surface. More particularly, the present invention 
encompasses flushable, barrier films that retain their integrity T*" 

the hydraulic flow of a toilet 
BACKGROUND OF THE INVENTION 

lifr^i J Dispo ? able P rodu «s have revolutionized modem 
Ufestyle and are of great convenience to society. Such produc" 
general* are relative* inexpensive, sanitary andquick and^o 
use Disposal of such products, however, increasingly is a problem 
■ - landfills close and incineration contributes to ur a Z td 
pollution. Consequently there is an urgent need for dislaWe 

rSd -Li b : ^ of without ^ - -™ 

ututfn, 'T maDVe W ° Uld be ,he USe 0f munici ^ 

S are ten3 * ^ * 

totle, are termed flushable." An essential feature of flushable 
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uTv« £ V T' ^ SUffiCient S,ren8,h for ** tended 
use yet lose structural integrity upon contact with water , 

these dual criteria ,s particularly difficult for products that come h 
contact w,th body waste fluids, especially urine. 

fl u k, Numerous at K"ipts have been made to produce 
flushable fibers, fabrics, films and adhesives that retain their iWy 
and wet strength in the presence of body waste fluids, ye, cafte 
disposed of via flushing in conventional toilets. One ap'proa „ To 
PKrfu cmga flusha ,e product is to limit the size of the pLuc, » 

TJ y paSS throu S h P lumbi "g wi*ou, causins 

obstructions or blockages. Such products may have higT v^ 

this type of product rmght include wipes such as baby wipes This 
approach to flushability suffers the disadvantage, however of beta 
restricted to smaU sized article, Many of m currT, fllnlle 
products are limited to such small articles. 

to m™ f „ An °' her a PP roach to Producing a flushable product is 

solutions. The end user is provided with an alkaline or acidic 
« to add to the water in which the product is to be disp^ 
Tins approach permits disposal via normal plumbing systems of 
products substantially larger than wipes, but suffe^ f^Tthe 
4 advantage of requiring, he user ,o perform the step of adding Z 
dtssolvmg chemical to the water. A further disadvamage is that he 
".advertent or intentional disposal of such a product ?„ * 
conventual toilet without the addition of the dissolving denial 
can cause senous obstruction or blockage of the plumbing system 
The latter disadvantage can, however, be overcome Z 
tncorporating the dissolving acid or alkali into the arude ta 
separate from the dissolvable material while in use. The dissolve 
• chemical is only released upon contact wim water during flusnt * 
Similarly, another approach to producing a flushable 
product consists of forming the product from a P H » 
polymer and storing the product in the presence of a ^para,^ 
pH soluuon. When the product is placed in a large quantity of 
normal tap water, i, disintegrates as a result of the pH shift A 
disadvantage of this pH shift approach to flushability is tha, lome 
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ac, dl c polymers lose wet strength at slightly alkaline pH in the range 
of 7-8 Because the pH of urine may be as high as 8.5, these 
flushable matenals may not be well suited for use in. for example 
diapers or incontinence pads. P 

Yet another approach to producing a flushable product 
t0f ° m the product from material that is susceptible to attack by 
specific enzyme catalysis that breaks down the structural integrity of 
the material In such a product the enzymes may be introducfdTnto 
he disposal water separately. These systems suffer many of the 
same problems as acid or alkaline treatable materials. 
w . . StiU 0thers have tempted to make flushable products 

bldeT a Fo n rT° V r 15 b ° Und t0gGther With SaI ~e 

~e oTLh^ ' S ° me aCI7,iC preci P itate in 

presence of high concentrations of calcium ions. The problem with 

cfnt^h Pend6nt Wat6r S ° 1Uble bindCrS ' h ° WeVer ' is that ^ss the 
country the concentration of calcium in normal tap water varies 

fremendously. Consequently, flushable products made with those 
binders may not, in fact, be flushable in regions with high calcium 
containing water. 

None of the above approaches have proven completely 

product which is stable in ion-containing bodily fluids, and which 
does not require special conditions of disposal. 

SUMMARY OF THE INVENTION 

rftmn . . 1116 . presem invention provides a composition 
comprising a an ion-trigger polymer coating joined to a water- 
sensitive substrate. When the composition is employed as a diaper 
outerccver or a pantiliner baffle, for example, the inner, body-side 
K>n-tngger coating is exposed to bodily fluids, and acts as a barrier 
coating thereby inhibiting their transport to the lower water- 
■ sensitive substrate, maintaining the structural integrity of the 
composition. When the entire article is disposed oH a large 
volume of water, such as in the hydraulic flow of a toilet, both the 
water-sensitive substrate, layer and the ion-trigger polymer coating 
layer mechanically weaken and break apart. 

The present invention is, therefore, desirably designed 
to provide disposable compositions that can be flushed hV a 
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conventional toUet. It is also desirable to provide disposable 
compositions that act as fluid barriers, but are also capable ofbeing 
flushed m a conventional toilet without the addition of a dissolving 
cherrucal. Additionally, it is desuable to provide flusha^ 
compositions that are insoluble in the presence of body waste fluids 
but which are water dispersible in the presence of normal toil* 

It!". , t0 Pr ° Vide flushab,e co ^ositions that 
disintegrate and disperse in normal toilet water regardless of 
geographic variations in toilet water salt concentrations. 
Adchtionally, it is desirable to provide flushable compositions that 
have sufficient strength for their intended use. Finally, it is desirable 
to provide flushable products, including, but not limited to, feminine 
care products, diapers and training pants, bandages, padcaain* 
release films, and the like. F^ d gm e , 

DETAILED DESCRIPTION OF THE INVENTION 

comnri.ina T*- PrCSent inVenti ° n pr ° VideS a ^position 
comprising an lon-tngger polymer coating joined to a water- 
sensitive substrate. When the composition is employed as a diaper 
outercover or a pantiliner baffle, for example, the inner ion-trigger 
coating is exposed to bodily fluids, and acts as a barrier coatin* 

2 8 ^ tranSP ° rt t0 the ,0Wer ^er-sensitive 

substrate, maintaining the structural integrity of the composition 

When the composition is disposed of in a large volume of water 

substrl 1 "^ 6 hydraU,iC fl ° W ° f 3 t0i,Ct - b ° th the -'-sensitive' 
subsu-ate ayer a„d the ion-trigger polymer coating layer 

mechanically weaken and break apart. 

nrnv-H Tbea * ot * one embodiment of the present invention 
provides a composite two-layer article comprising an ion-trigoer 
coating on a water-sensitive substrate. In normal use, it is 
understood that the inner, ion-trigger coated side of the article will 
typical y be exposed to bodily fluids, such as blood, menstrual fluid, " 
vaginal exudate, urine and perspiration. The term "inner side" as 
used herein, means the side of the film closest to the skin of 'the 
wearer. Both the inner ion-trigger coating and the outer water- 
sensitive substrate will be exposed to toilet water during disposal 
The ion-trigger coating on the inner side acts as a barrier coatino 
and inhibits the transport of body fluids from the wearer through 
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the article, effectively providing a barrier between body fluids and 

the water-sensitive substrate. 

In a further embodiment of the present invention, the 

composite may serve as a primer layer for additional coatings on 

he water-sensitive substrate, such as latex coatings or a second 
layer of an ion-trigger material. The primer layer provides enough 
water protection so that a water-based solution coating may * 
applied to the coated water-sensitive film, the water being 
subsequently removed prior to any degradation of the water 
sensitive substrate layer. In most cases and applications, the coated 
water-sensitive film is flushable and dispersible because it wiD 
disintegrate rapidly when exposed to the flow of water such as in a 
conventional toilet. 

Flushable articles of the present invention may be 
made up entirely of flushable components, or composed of a 
mixture of flushable and non-flushable materials. In the former 
case, the entire article disintegrates or disperses in the hydraulic flow 
of normal toilet water, while in the latter case the flushable 
components disperse in the presence of normal toilet water The 
flushable article falls apart into pieces small enough to be flushed 
without causing obstruction. 

The term "flushable" as used herein means capable of 
being flushed in a conventional toilet, and being introduced into a 
municipal sewage or residential septic system, without causing an 
obstruction or blockage in the toilet or sewage system, and does not 
adversely affect the microbiology of the septic or sewaee treatment 
system. The term "flushable article" as used herein includes, but is 
not limited to feminine care products, diapers and training pants 
bandages, packaging, release films, and the like. 

™v h , ^Tu 1 fomiU,ations of the ion-trigger polymer coating 
t may be used with the present invention. In order to be effective for 
use m flushable personal care products, the ion trigger coating must 
be functional m use, i.e. maintain integrity and act as a barrier in the 
presence of body fluids, yet dissolve or disperse rapidly in water 
found m toilets. The main component of the ion-trigger coatin* of 
the present invention is an ion-trigger polymer. An ion-trigger 
polymer is one whose strength and dispersibility in water is changed 
depending on a very slight difference in the concentrations of a salt. 
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15 



More specifically,- an ion-trigger polymer loses strength and 
disperses m tap water, but maintains strength and is insoluble in an 
aqueous solution which contains not less than 0.5% by weight of a 
neutral inorganic salt comprising a monovalent ion such as NaCl 
KCl and NaBr. 

It is well known that addition of an inorganic salt to an 
aqueous solution of a water soluble polymer may force polymer 
precipitation through a salting-out phenomenon. For example 
anionic polymers, such as sodium salts of polyacrylate and 
carboxymethyl cellulose, become insoluble in an aqueous solution of 
common salt having a concentration of 4 to 5% or higher, non-ionic 
polymers such as hydroxyethyl cellulose and polyvinyl alcohol 
(rVA) are insoluble in an aqueous solution only when the 
concentration of the salt is increased to about 10% or higher This 
salting out of a water soluble polymer describes the change from a 
homogeneous polymer solution to a polymer precipitate. 
^ While an ion-trigger polymer is certainly salt-sensitive, 

Wee the simple water-soluble -polymers mentioned above, there are 
several significant differences in the behavior of an ion-trigger 
polymer for flushable applications. First, the ion-trigger polymer 
may be sensitive to changes in ion concentration at low levels, such 
as 0.5% by weight of a common salt. Second, in the aqueous ionic 
solutions of typical body fluids, the. ion trigger polymer is expected 
not just to be insoluble, but is required to maintain integrity and 
strength and act as a barrier coating, finally, the ion trigger 
polymer loses enough strength or integrity to disperse in tap water, 
but note that this dispersion does not necessarily require full 
dissolution, as would be typical with the simple salt-sensitive 
water-soluble polymers. 

The feature of integrity and strength in use can be 
achieved by ensuring a proper "hydrophobic/hydrophilic balance- 
throughout the polymer chain. As used herein, the term 
hydrophobic/hydrophilic balance" refers to a balance of 
hydrophobic and hydrophilic moieties along the polymer chain 
which results in the polymer having a desired trigger property By 
control of the hydrophobicmydrophilic balance in the composition 
of the polymer, ion-sensitive polymers having desired in-use 
integrity and water dispersibility are produced. In contrast for 
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simple salt-sensitive, water-soluble homopolymers. like polyvinyl 
alcohol, the hydrophobic/hydrophilic character is fixed by the 
structure of the monomer, and cannot be adjusted. 

In one formulation of the ion-trigger coating, the 
ion-trigger character is provided by a sulfonated polyester 
condensation polymer. The hydrophobic/hydrophilic balance can 
be controlled by choice of the monomers involved in the 

condensation reaction. The preparation of such polyesters is 
genera^ descril?ed f()r Qxamp ^ fa ^ ^ 

0 76 7o1 2? 4 ;"°' 593 ' Md Eur ° pean Patent ****** No'. EP 
u /ol 795 A2. all incorporated herein by reference. 

In general, the ion-trigger material is a material that 
acts as a barrier coating thereby inhibiting the transport of fluids 
through the coating. Preferably, these materials are melt 
processable since they are easier to apply to a water-soluble 
substrate. Several different aqueous compounds have i on - 
tnggerabihry, however, these compounds are not preferred For 
example, U.S. Patent Nos. 5,317,063 and 5,312,883 reveal acrylic 
acid or methacrylic acid copolymers that are ion-sensitive 
Unfortunately, these materials are not melt processable, and so not 
amenable to melt coating. Coating an aqueous solution of 
ion-trigger polymers on water-sensitive substrate is difficult as the 
aqueous nature of these coatings tends to partially dissolve the 
water-soluble substrate. i„ addition, the acrylic or methacrylic 
functionality in the polymer is sensitive to physical crosslinking 
tough divalent ions and therefore would not readily disperse in 
hard water. 

In a desired embodiment of the invention, the ion- 
Uigger polymer coating composition includes at least one water 
dispersible copolyester. present in an amount from about 25 to 
100% by weight. Water dispersible copolyesters are those in which 

backbone 6 ^ 5 ^ ^ r£aCtantS incor P orated int ° ^ 

,h u ,u Altemativel y' the ionic moieties may be grafted onto 
the backbone. The structure of such copolyesters are described in 
Miller, et al., WO 95/18191, incorporated herein by reference The 
tastman AQ" copolyesters, as taught by Miller, incorporate ionic 
moieties by copolymerizing 5-sodiosulfoisophthalate units into a 
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Polyester backbone n 
Polyethylene; and ethvTn Propylene, polybuMe " 

; o f x*;:: *vr na,ed cited above 

Pa*m No. 5.770,528 k " 0Wn in *• «• OS 

ion-sensitivm, but ^W^Wl cellule LxFl. ** 

oonce ntratioi , ^ * ttggers modu £»» 

- 0Ph " ,C *""» *" • P-de t „e re ^ d ^ 

£*«« * betWMn P J* « o be ^ ^ « £ 
. tete. is between abou, 0 5 ° ^ «"?• M °" p r efe ra bfy £ 
'^essis about 0.8 mik. °' 5 ' O2 0n ^- Mos. prefe^y ™ 

«g g er .aye/^ * income int0 the io „. 

8 
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particularly the acetates with a degree of substitution less than 25- 
the latter p olymers function tQ ^ seJrtviwtf S 

e.g sryrene-isoprene-styrene, epoxidized pd^r& 
buutdtene-styrene, sryrene-ethytene buryL S °Z T 

r e-i,pJ. s ^ 

»rs or anaoxidams which may be included herein „ m1 
ufcad. wetght hindered phenois and multifunction/^ 

'• 3 - 5 - trimetf 'yl-2A6-tris(3,5-di-tert-butyl-4- 
hydroxyphenyl) propionate; n-octadecyl 3 5-di-tert butvi^ 
hydroxyphenyl, propionate; 4,4'-n«hyle„ebis a T 6 d t 
burylphenol); 4.4'-,hiobis (Wbutyl-oJsol) I'tS 

hydroxybenzoate; and sorbitoi * h=xa(3. f 3^t"' h ? t 

resins to improve extrudability, flexibility workabilitv « 
s*etchabi,ity. P,asticizers may be used in the ion^ L a 
concentrations up to about 50% by weight pTefel* u 
plasticizing aaent is a snliH „ „ u- g Prefera bly, the 

g a fc ent ,s a solid at ambient temperature with a softening 
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point above 60 degrees Celsius, and belonss to the . * 

°* er Ptaamjas that may be suiiahl, 
this purpose are described in EP 0422 1 ns n , I 11, „ 

as. as r d to r ™ : 

^stly improve the proceWukTl ^ , "">q«e ability t0 
^withtbedispeUCll^ >* " 0t 

are prirrariiy hydrocaTn „U^ d « ^ " ^ * 

^^n^z^trT comprise a wm 

humidity resistant in « ' " tack ' and improve the 

such as an^et^e IT"- WX " POlar " at » re 

microcrys^e w»e? F-T T WMeS ""** ^ 

N^-^SJSSX syMhesis ^ 

be added to mc^T? V"* ^ °' hCT COm ™ - 
. general prefe^d LT^ ^ ° d ° r ° f 3 P 0 *™' » * 
sho U ,d be re* IT "T™* " 

light inducedTeln k ^ fr ° m various h «" *>« 

ugm inauced degradation, but are not essential to th» „ 

of this invention. not essential to the compositions 

10 
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trigger po^lZT™ te «* <°» 

j iiuios tnrougn the composition, and provides o k„™ 

enough ^^ y t^ e d en,fa C ° mp3Si,i0 " '° 
Preferably the wet suS k " convei " i °nal toilet 

2n.«T\- .. • tate has a Peak-load strength of less than 

20 g/,„, whtch .s comparable to wet bathroom tissue 

copolymers rZL * J , ^ P >™ Ud °' K '™y' acettte 
p j'nicrs, methyl cellulose, ethyl cellulna> h„A 

ce^ose. nydroxypropy, methy, JL^^^ 

/ u, wdier sensitive polymenc material or mav conMin 
»«« as well as water-insoluble materials so o„» M L T" 

additives into the witor c^-*- , cmpioy one or more 

nto the water-sensitive substrate layer material including, 
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Mdtai ^Vr' COmpalibife P^'HS aids, plasty 
Werners, detachers, slip agents, and an ti -mic ro biaj agents as 
fabricating agents or as modifiers depend™ on the 
properties desired in the wat e,se„ si[iv e subs ^ te J? ^ 



Desirably, the water-sensitive substrate of the present 
"ivennon comprises a polyalkylene oxide film or a polyvinyl afcS 
film. More desirably, the water-sensitive substrate of the P reT 
mention comprises a polyethylene oxide film, an ethy.ene o2- 
p™pyle„e ox.de copolymer film, a polyviny! alcohol fl or a fit 
denved from a polyvinyl aicoho. copolymer. Most desirably ,S 
w^er-sensmve substrate of the present invention comprises 
polyethylene oxide film or a polyvinyl alcohoi film. The trXss 
of me water-sensitive substrate may vary greatly depending ul 
ft. end use of the fi ta -contai„ing product. The thickness* * 
water-sensitive substrate should be minimized when possible ,0 
reduce product cos, and ,„ reduce the time necess £t m 
^bstra* to disperse, especially in the case of Hushab^c* 
D^trably ,he water-sensitive substrate thickness will be a^ mint 
possible, dependmg upon the product to be made. Preferably Z 
thickness will be from about 0. 1 to 3.0 mil. rerer »'y. «*> 

In the uncoated form, when the water-sensitive 
ubstrate contacts water on either surface, i, dispels. In *e tn 
tngger coated form, when o„,y the outer side of the water-sensi 2 
***** contacts water, the composite two-layer structured no 
.mmedtately dispense, due to the transient structural in,egrn> of 2 
on-tngger coatmg. However, the composite two-layer composition 
- dtspersible when both the ion-trigger coating and 
sensinve substrate have been exposed .0 water for some time. 

The coating of ion-trigger polymer provides the 
« «° -on containing body fluids, ye, Lake £ 

<kperses ,„ relatively low-ion containing Met water I„ mc 
presence of an aqueous sal, solution, such as urine, the ion-trig.* 
polymer ,s relatively inert. Water from the sal, solution 1*£ 
^substrate only by a slow process of diffiision through he 
^. However, the ion-trigger po.ymer rapidly weakens in J 

wT* L ^ °/ Water Pe " e,rati0n in ,he coati "8 »m differ 
with the ion content of die aqueous solution. 
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ordinary s Ji „ * art IT me ' h0dS k "° Wn 10 < h °* of 
can provideeCh H * Sm ™ "* ""-^ *»* 

isSSSSSSSar 

melting tank hose and «w a temperature of the 

rheology^f fte i 0 r^l T ^ dePendin8 U P°" «* "* 
&y or rne lon-rngger in the coating process Th- n 

tngger. As used herein the "open tiL f > of the ion- 

the most des,rable film fora direct coating procedure. " 

In a transfer coating nrnrpcc 
substrate moves further through the pr^s l' ! "T 1 ^ 
with the water-sensitive fil m " ,e , process and c °n>es into contact 

coated earner suhZr^" 15 PrOPt " y with 

to me water-sensitive film under pressure m„ n 
earner substrate pass through a nip roll T ^ ^ 

' coatina thickness *rhi~ au , practice, optimum 

included " t^f, 7h ^« Actors which 

flowra e line Speed aT f ^ tem P eratu -, the resin 

rare. line speed, and the pressure applied at the nip roll 

In the transfer coatino nroce« ™- ;„ , a- 
coating process ...rh » c a dlrec * contact 

the ion-tn g ger coating to the screen (direct coating) or 
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the earner substrate (transfer coating). The chojce of ^ 

™p": f , I° COnSidera,i0n ^«en°,L ^ 

pioperaes or the ion-tn»eer The- ;™ ^ , 

adhe««n»«tk ,lul ^ er - lne ion-tngger should have good 

adhesion to the water-sensitive substrate 

ion-trigger eoT IKS.""— ? ** 

e^ed iJt 6 PreSen ' inVen,i0n be *™W 

EXAMPLES 
Example I 

• A tW ° layer com P° site structure was produced bv 
Viscosity data is reoorted in T.w ". a ' German y)- 

apical, „. — :™^ratrr 0 r^ 

fluid a, the appiication temperature of aZf,^ c £ 
coating was applied with AcameKr » C Tie 

and then transferred to the polyethylene oxide substrate Coated 
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water absorptL,! ZTlZt 2^2 f *? T ** <° 
state, is measured I„ these , t * e fi ™ 1 - "'o^-dry 

a weight-gain ^"T.'SS^ ^ ^ 
layer of pH paper (Hydrion paper for ^ 3 T^ S S "^L' 
Papers Inc. [Brooklyn, NY 1 1210]) un de r the fta tL ' 

it ^co,or change gave Uj ~ e o ^ ^°"'ORrf 
water permeated thrn.mh * k • uon or the Um e at which 
Po-yeth^ne"' 8 ! """" ^ ^ *» - 

a- was mo „^": iirrntf p cr ' hrou?h the — 

change in color of Th 1 7 °" e m """ e ' 38 indicated °y a 

thictes "The 2 0 S, WatW Pem,M,i0n depe " ded « *• aim 
over 37i M «"l^^W *>r 
change. The thinner™- pH paper ^ n0 < 

for less flTltST ' ^ WaKr 

controlled. The level o^L™ to * dfflUsi « 

wet strength ^Z^***™*'*** C ° aKd ** 

• fita was ctoZ bv , ° ne " inCh by f0Ur - inch s »V'c of 

um was clamped by the short sides in a Vitrodyne V-IOOO mini 

- pulled apart and the fJZ^."^^ 
■ismled water was substantially less than ,h- 7 ^ * 

— <n dolled water, * 
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s %htly higher than thv n r 
Example 2 

coating JL. layerst ™«ure, the L' Die «°' CA 

die. Whifc, g Was insistent with P 0nnance <* 

"merged, clamps and all L tensile tester ... 

other distilled u,„, '"•'"ate- of fluid n, « ,hen 
•» P"lfcd t ° r 3 Salt so "«i°n After t 

P Cd and *• Peak ,oad mealed "* 
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Table 1 




embodiments arr m e rPl n 00d the '^-disclosed 

embodiments wiD 

«* Presen t m ^ n ^ T ZT ^ ^ <* 
contemned within the scope rf ^^^^ 



are 



i 
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. CLAIMS 

We claim: 

L„ , * flUSllable m """Prising a mel.-processable ion 
•ngger polymer coating on a wa.=r- S e„ si ,ive substrate laylr 

2 - The flushable film of Claim 1 wherein >h. 

sensitive subsume .ayer is comprised of a polytert," 1 T" 
po^Mene oxides, such as pofye.hy.ene o^Z^fJ™ 
P^pylene o M de copolymers, polyme.hacry.ic acid, po.ymete"t 

ceUulose -hydroxypropyl cellulose, hydroxypropyl methyl ceUulose 

oxazolme), or poly (2,4^^.-6-,^, ^P 1 ^'- 2 - 

3- _ The flushable fflm of Claim 2, wherein the waler 
-native substrate layer comprises polyethylene oxide. 

L™ ^ fl " Shabte fflmofaail »l. "herein the ion-tri-er 
polymer coating ,s between 0. 1 and 3.0 mil in thickness. ~ 

5- The flushable film of Claim 1, wherein the water 

sensmve substrate layer is be<wee„ 0.. and 3.0 mi. in thictaL 
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The flushable film of Phim 1 u • 
polymer coating furaier compl??,,! "* """^ 

Polymer selected from hvZv .t , ' lydroph,llc noncrystalline 
cellulose, po lyviny T nydro Xypropyl 

about a» b y w^tonheloX:^, 0 ' ^ *« ° » 

po,yprop yfe „e, po^e Xt^^T 
containing block copolymer. **^ ,actlc ™d) or a styrene- 



rom p olypropylrae , p^^' p ^S^^^" ,^, * , 

containing block copolymer. poJ « ,act,c «ad) or a styrene. 

^ydrophob i c^ y ^ l Lf ,, ° f °** herein the 

about 30% by weXor^ft " am0unt ° f f ™" about 0 to 
y weignt of the ion-trigger polymer. 

The flushable film of n»i™ it'. 
Polymer coating mrmer aZ^Tt^-^"" "* '"""^ 
elected from high mole^ZT- t ? ^ antVor a"tioxidant 
—ngphenoiforpXht J^SSf"*"^ 

14 - The flushable film of Claim 11 »,u ■ , 

- added in an amount of f rom t^Zo^Z t *T* 

the ion-trigger polymer. 50% by wei « ht of 
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A flushable.product comprisino- 
the flushable film of Claim l;^ d 
film. 31 ^ °" e additi ° naI l »y* ^hered to the flushable 

^iJ^.^SST ° f Qaim 15 ' « the 



17. 



A method of making a flushable film comprising- 

a kyer ° f 2 melt -P-essable ottri^ 
i water-sensitive snh«™.. i m^ger 



polymer on a water-sensitive substrate layer.' 



ion-triggerpotewf laim ' 7 ' ^ «* ^cessable 

^ ^i^^^^nrs: : ubstrate ,ayer 

process. Iayers 10 a coextrusion 

by coar„ g .heX^x^r^r substrate ^ 

sensitive substrate. g8CT ° nt ° "» 

--.rigger po^tl",?™ ^ " ™"™able 



i 
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subs*,* me ' h ° d ° f ^ Wherein the -ater-sendtive 

25. The method of Claim 17, wherein the melt-processable 

methylated hydroxproplyl cellulose. Posters, or 
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